The formation and properties of the electrical double layer (EDL) at the solid-liquid electrolyte interface are crucial for electrochemical devices e.g. supercapacitors, batteries, sensors as well as for biomedical applications. Various techniques are employed to investigate the structure and composition of the EDL, which are mainly based on optical methods (see review [1] ) and more recently on electron spectroscopy [2, 3] . Many applications, however, require real-time probing of liquid interfaces at (meso-) and nanoscale. The latter remains to be an experimentally challenging task.
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Recently we developed a graphene-capped micro-channels array platform (MCA) for characterization of liquid samples and aqueous solutions under UHV using standard surface science techniques [4] . Using this MCA platform, we studied the pure water and electrochemical reaction in aqueous electrolytes, such as CuSO4 with different electron imaging and spectroscopy techniques. [4] [5] [6] In this study, we found that secondary electron (SE) yield from graphene membrane on the top of electrolyte sensitively depends on the MCA cell polarization potential. The SE depends on the electron density of states in the graphene and within EDL as well as the local potential inside the electron escape depth region. With the increase of the polarization potential at the bottom electrode, the secondary electron yield decreases due to the redistribution of the potential inside electrolyte, double layers and graphene membrane (Fig. 1) . As a reference sample, graphene membrane on the top of toluene was measured. We found that the secondary electron yield is stable since the ion concentration in the toluene is negligible to form appreciable EDL. The relationship between normalized SE yields and applied potential for these two cases is shown in the Fig. 2a . To support experimental observations, the effect of applied bias to the EDL formation and graphene screening was numerically simulated using finite elements (FE) modeling (Fig. 2b) .
In summary, we developed a new in situ method to probe the evolution of the EDL at the grapheneliquid interface during polarization conditions using standard scanning electron microscope. This work will impact the characterization of the electrochemical materials and devices under real-world operation conditions. 
